This apparatus first synthesizes output signals from respective 1H delay circuits (one horizontal scanning time delay circuits) 1 and 2, secondly produces a con tour signal by synthesizing output signals from the 1H delay circuits by a contour correction signal generating circuit 3, and thirdly adds the contour signal to R, G and B signals, respectively, by mixers 4, 5 and 6.
The output signals from the mixers 4, 5 and 6 are synthesized to a luminance signal in accordance with the NTSC system or the like by a luminance signal synthesizer circuit (Y matrix) 7, and the synthesizer luminance signal is outputted from an amplifier 11.
Color difference synthesizing circuits 8 and 9 produce color difference signals in accordance with the NTSC system or the like. The color difference signals are mod ulated by a color difference signal modulator 10 into a carrier chrominance signal (this signal is also called a "color difference signal' in general), and is produced from an amplifier 13. A mixing amplifier 12 mixes the luminance signal and the carrier chrominance signal, and produces a composite color signal to the outside.
The conventional apparatus corrects contours by the "Out of Green' method, which corrects contours by adding to the RGB signals the contour correction signal produced on the basis of the G signal of the RGB sig nals. As a result, the RB signals must be delayed in accordance with the G signal so that the delay time of the RB signals becomes equal to the delay time of the G signal passing through the contour correction circuit 3. This timing (phase) adjustment between the RGB sig nals is very difficult, particularly, when the "pixel shift' is performed with a CCD camera, which restricts its capability. Furthermore, the contour correction (con tour emphasis) with regard to the PB signals has little effect as shown in To solve such problems, another contour compensa tion circuit is proposed in Japanese patent Application . This apparatus computes the intensity ratios of the RGB signals, adds the RGB signals weighted in accordance with the ratios, and generates a contour compensation signal according to the result of the addition. Although the apparatus can solve the above problems, it has a drawback that the circuit configuration is complicated. On the other hand, with regard to the reduction of cross color noises, the apparatus described in U.S. Pat. No. 4, 893, 176 FIG. 1 ; at least two 1H delay circuits included in the comb filter for reducing cross color noises; and one 1H delay circuit for adjusting the phases of the luminance signal and the chrominance signal (this 1H delay circuit corresponds to the 1H delay circuit 18 in FIG. 3, which will be described later).
SUMMARY OF THE INVENTION
It is therefore an object of the invention to provide a cross color noise reduction and contour correction apparatus in NTSC color television image processing system that can reduce the number of 1H delay circuits as well as the space for mounting the 1H delay circuits, thus reducing the cost of the apparatus.
Another object of the present invention is to provide a cross color noise reduction and contour correction apparatus in NTSC color television image processing system that can perform precise contour correction, and reduce the cross color noises and asynchronous noises produced in the camera. To accomplish the above objects of the present in vention, there is provided a cross color noise reduction and contour correction apparatus in NTSC color televi sion image processing system for generating a lumi nance signal, a composite color signal, and a chromi nance signal with correcting contours of images on the basis of R, G, and B signals, the cross color noise reduc tion and contour correction apparatus comprising: syn thesizing means for generating a synthesized luminance signal from the R, and B signals; color difference signal synthesizing means for generating synthesized color difference signals from the R,G, and B signals; modula tion means for modulating the synthesizer color differ ence signals produced from the color difference signal synthesizing means to generate a color difference signal; first delay means for delaying the synthesized lumi nance signal synthesized by the synthesizing means by one horizontal scanning time; second delay means for further delaying the signal which is delayed by the first delaying means by one horizontal scanning time; con tour correction means for correcting the contours of images on the basis of the signals produced from the first delay means, the second delay means, and the syn thesizing means; first mixing means for mixing the sig nals produced from the contour correction means, the first and second delaying means, and the synthesizing means to generate the luminance signal the contours of which are corrected; third delay means for delaying the color difference signal produced from the modulation means by one horizontal scanning time; second mixing means for mixing the signals produced from the third delay means and the modulation means to generate the chrominance signal; and third modulation means for mixing the signals form the second mixing means and the first mixing means to generate the composite color signal.
The above and other objects, effects, features and advantages of the present invention will become more apparent from the following description of an embodi ment thereof taken in conjunction with the accompany ing drawings. In this figure, an adder 161 performs operation (CY1 +Y3)/2 -Y2) between three signals Y1, Y2, and Y3, which are supplied from the luminance signal synthesiz ing circuit 21, 1H delay circuit 14, and 1H delay circuit 15, respectively. The output of the adder 161 includes a low-frequency component of 15.75 kHz generated by the above operation. A BPF (Band-Pass Filter) 162 removes this low-frequency component, thus produc ing carrier chrominance signal. A mixer 163 subtracts the carrier chrominance signal from the luminance sig nal Y2, adds the contour correction signal CS, and produces the luminance signal Y.
Color difference signal synthesizing circuits 22 and 23 (color difference signal synthesizing means) generate a color difference signal from the RGB signals in accor dance with the television system (in this case, the NTSC system). A color difference signal modulator 24 modu lates the signals supplied from the color difference sig nal synthesizing circuits 22 and 23 by using the quadra An amplifier 11 amplifies the signal from the mixing amplifier 16, and produces a luminance signal. A mixing amplifier 12 mixes and amplifies the signals from the mixing amplifiers 16 and 19, and produces a composite color signal. An amplifier 13 amplifies the signal from the mixing amplifier 19, and produces a carrier chromi nance signal.
According to the embodiment, the mixing amplifier 16 synthesizes the signals from the luminance signal synthesizing circuit 21, the 1H delay circuit 14 and 15, and the contour correction circuit 17. As a result, the subcarrier included in the luminance signal and used for modulating the color difference signal is suppressed, thus reducing the asynchronous noises. The embodiment of the present invention has the following advantages.
(1) The luminance signal synthesizing circuit 21 syn thesizes the R signal, the G signal and the B signal into one luminance signal with maintaining the phases of each signals as illustrated by (a) in FIG. 5. After that, the synthesized luminance signal undergoes the contour correction as illustrated by (c) in FIG. 5 . Thus, the appropriately corrected signal is produced from the mixing amplifier 16.
(2) By adding or subtracting a horizontal scanning line signal and the signals produced by delaying the scanning line signal by 1H and 2H, the frequency com ponent corresponding to the chrominance subcarrier (carrier of the color signal) or the neighboring compo nents thereof can be entirely eliminated. Thus, the inter ference (i.e., cross color noises) from the original chro minance subcarrier (the frequency of which is fsc) to the luminance signal can be eliminate.
(3) The cross color noise reduction circuit and the contour correction circuit use 1H delay circuits 14 and 15 in common. As a result, the number of 1H delay circuit and the mounting space can be reduced, thus decreasing the cost.
(4) The contour correction signal is generated from the luminance signal. As a result, the deterioration of the performance of a television camera resulted from the phase difference can be prevented.
Although a specific embodiment of a cross color noise reduction and contour correction apparatus in NTSC color television image processing system con structed in accordance with the present invention has been disclosed, it is not intended that the invention be restricted to either the specific configurations or the uses disclosed herein. Modifications may be made in a manner obvious to those skilled in the art. Accordingly,
